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hv the U.S. Environ-

mental Proctection Acency for stationary sources reguire the

installaticn and cperation of continuous monitoring systems feor
specified pollutants. Extra

tive continucus monitoring systems
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vhich is zefersncsd to NBS, SXM. All comparisons zi2 made using
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instrunents czlibrated wi
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must be pericrmed by the gas standard manulacturer at he time o

purchase. Reanalvsis as cescribed in 4.1.5 may be performed by

the gas sta=ndard manufacturer or by the user. .
This procedure is applicable to anyv continuous, semi-

continuous, or pericdic enalysis instrument that meets the per-

forunznce reguirements ir io
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£.1 Eztadiisxins Trocezrilizv of Commercial Cwling:

4.1.1 Procedure for Instrument Czlibration - The following

procedures for periodic span checks are prescribed to minimize
systematic error. Separate procedures for instrument span checks
are described for linear and nonlinear instruments. For this
purpose, a 1linear instrument is defined as_one which yields a
calibration curve that deviates by 2% or less of full scale from
a straight line drawn from the point determined by zero gas to
the highest calibration point. To be considered linear, the
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ifference between tie concaentrations indicated by the calibra

T
.aon curve and the stralicgkt liz= pust not exceed 2§ of full scale

at anv poirnt on th= cuzw==.
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4£.1.1.1 Inctrvsaont Mulidizoiot o=2ibrzticn - A multipoin

tion curve is prerared monthly using two SRM cylirnder gases and
zZero ges. The zero gas wus

full scale concentration of the cormponent being analyzed. In
addition, zero gas must be free oi any impurity that will give a
response on the azmaliyiticzl instrument. A 1list of ST cylinder

gases reccrmmanded for tracesnhility of commercial cylinder czses
L o) whe
[

is given in Tzable £.3x A list of new stationary scurces that arz
required to instzll continueors source . emissicn monitors for

and coz) igs given in

—. £ - . ’- - J——J—'
ISCTSs eXNIECANIT Sseallicnary sceurxoles

Obtain the instrument respeonse for six points representing 0, 10,
30, 50, 75, and 10C% of the instrument full scale. Plot the data
and construct the czlibraticn curve. Obtain the instrument
response for  the other lower SR¥ without dilution. Cecmpare the

apparent concentrations from the calibration curve with the true

concentreticn of the lower SEM. If the difference between the
apparent concantrastTica znd the itrue concentration of the lover
SRM cxceels 237] of the it-ue concentration, repeat the multipoint

calibraticn procedura. Test the calibration curve for linearity
as defined in 4£.1.1 and proceed to either 4.1.1.2 or 4.1.1.3.
4.1.1.2 Instrument Svan Check for Linear Response

Instrument - At the start of each day that cylinder
gases are to be analvzed, check instrument response to the high-
est SR (or GMPS) in the range to be used and to zero gas.
Adjust response to .the value obtained in the most recent multi-
point calibration and proceed to 4.1.2. Cylinder gases analyzed
with a linear instrument mﬁst not have a concentration greater
than 15% above the highest available SRM concentration.

—p
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Table £.1. X325, SFM AVAILABLE FCR TRACINBILITY OF
C2LIZ2ATICH AD AUDIT GAS SILIDIRTS
Cvlinder Gascs
Size Nominal
SRM Type liters at STP Concentrations
(1) Sulfur Dioxide in KN, 870 50 ppm
(1) Sulfur Dioxide in N, ' 870 90 ppm
1661 Sulfur Diexide in N, 870 500 ppn
1682 Suifur Dicxide in ¥, 870 1000 ppm
1663 Sulfur DioniZe In N 870 1500 ppa
1652 Sulfur Dicxnide in BN £70 2500 prn
(2) Sulfur Dicxide din N, T 870 ) 3500‘1'):*..‘.1
1684 Nitric Oxid2 in N, 870 100 ppn
15685 MNitric Oxide in i, 870 250 ppnm
1686 Nitric Oxide in NZ 870 500 ppm
1687 ‘Nitric Oxide in N, 870 | 1000 ppm
2630 Nitric Oxide in N, 870 1500 ppm
2631 Nitric Oxide in N, 870 3000 pen
(3) XNitrogzn Dicxicde in Air 870 250 o
(3) Nitrogen Dicxide in air 870 500 ppm
(3) Nitrogen Dioxide in Air 870 1000 ppm
(3) Nitrogen Dioxide in Air 870 2500 ppm
(3) Oxygen in N, ‘ 870 ' 27
(3) Oxygen in N, 870 - 10%
1609 Oxygen in N, 870 217

(continued)


http://Dicju.de

Section No. 3.0.4
RCViL m o No. O
Date June 15, 1¢78
Page 4 o S

Nonminal

T ho~ —rm - -....,J_- PR,
—~ ~ . :

Sorr cran toen Wit NP2 L2

Cardon Dioxicde in Xk

0 o
Y v
~ (2
v
9] O
oo
U o
[ ¥ 8 )~
0 o
]
[ }
o
1 {11
e
= B,
AR

(9]
o
H
&)
O
3
&)
[
o]
>
.
4"
(M
H
4]
2

NN NN

o,
2%

SR currently uncer
ctobexr 16C&9.

ST currently v

December 1578,

- 3 S
anned issue gate
“mad Y  nd
ann2d issuez date
crnzd is 1o And-n
I3 Assuge oo



S~~tion No. 3.0.4
1 ision No. O
Dzte June 15,
Page 5 of 9

1978

QITTINUOUS SOURCE EMISSION EONITICRS FOR

raTAT A

REW &ND EXISTING STATIONARY SCUNCES
Pollu~ EPA ‘snitors Mid-Z:incz gnd Shan
tznt Eource Requlation |Gas Concantriiioni, pem (2)
<0 Stezm Generation SPRSS (1) | 0il-500, S00; Cozl-750,
2
1350

Stezx Generzticon SIP (2) Coal-5C0 to 2000 (4)

Petro. Refinery SPNSS 50, SO

Sulfz=ric Aclid Plant SPNSS 500, €00

Sulfu>ic Acid Plant SI? 2000 to 3500 (4)

Pricmsry Smeliters: S@iNSs 1600 to 1800

Coop-ar, Leed & 3inc
0 Sl2exm Gensrziion SFiiss . |Gas & 0il - 250, 150 ,

- Coal - 500, ¢CO

Steaw— Generzticn SIP Coal - 400 to 15C0 (<)
NOZ Xitric Acid Plant SPNSS 250, 450

Nitxic Acid Plant SIP 200 to 1000 (4)
02 Stezma Generation SPNSS EPA Reculation 40 CFR 60

(SPNSS) does nct require
co,, Stez=m Generation SPENSS a specific setting for
monitor full sceie
(1) Stanf=x3s of Perfcrmzance for MNew Stationary Sources.

(2)

(3)

(4)

State Implementation Plans (for existing stationary

sources).

Reguired setting for monitor full scale (called span

value) is specified in SNPSS (40 CFR 60).

Span is 90%

and mid-range is 50% of the monitor full scale.

- . . . Y, .
This is the range of typical operation.. “Mid-range and
span gas concentrations needed will depend on state re-

gulations. However,
the range shown.

the ccncentrations should be within
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Instrumsnt - &t e start of each day that c¥y
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g~5es 2re to be anziyncd, cmech instounent respense to two LU {or

-
03 g P o = o
zoxro Sz=s as follows. First, set the instrument zero vith zzro
gas and tien adiust the instrument response to the hicghast SEM

,or GiPS) to the vealue cobtazined in the most receat multipoint

™l 2an the higlhiest svailsllie SXUI concentration.
L.1.2 2zociivre for Snaiwsic of Cwlind:y Gas fox True
i Concentraticon - Ths Iollowing proccdure is Essignod o
establish the true concentrztion of a cvlinder ¢as. The procedura
irnvolves the Eirect cexperison of the cylinder gas with the S3M

nd compensates Ifor varistions in instrument recponse

aily span check arnd the time of analvsis.
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Significant wvariaticns in response often result from changes
in rocm temperaturs, line voltage, etc. The prccedure is as
follovws:

¥sis ig Initisted. {Xoia: vhen steel cylindei‘s are usszd for
SO,, a minimum 15 cay holding time must be observed before the
following protocol analysis is initiated.)

2. Analyze each cylinder gas directly against the nearest
SRM (or GNPS) by alternate analyses of the SR and cylinder gas
in triplicate (three pairs). Adjust the instrument span if
necessary prior to the analysis but do not adjust the’ instrument
during the triplicate analyses. The response to zero gas si:all
be obtained with sufficient frequency that the change in succes-
sive zero. responses dces not exceed 1% of full scale.
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3. For each of the six azalyses, c=termine th2 zpparent
-y

- - -— -~ ~ - o ~ -
concentraticn o0f the SR (or G££S) or criina:: :

- - -
= gas from the

calibration curve.
4. For each pzir of analyses, one E€x! {or GI¥5) and cne
cylinder. gas, calculate the true ccncentrztion ol the cylincer

gas by:

True Conc. o Cyl. Gas = &pparent Counc. of Cyl. Gas

© % True Conc. of SBM (ox T8
. = - = Y =
Apparent Cone. oI SXRM (or GIIPS)
5. Detormineg the mean of the thrae valuzs Sox tou2 conson-

a
PR N . o - % - -
nufacturer's Primerv Standzrds =~ Gas manufzc-

4.1.3 Us

turer's primary standards (GXPS) are gas mixtures prepared in

W
O
t
=
)

Their purpose is to conserve SR¥M where large guantities of gas
cylinders are analyzed. GiiPS may be substituted for SRM for
instrument span check in 4.1.1.2 ard 4.1.2.32, and for cylirdsr
gas analysiec in 4.1.2 if the following con

case may CGXPS be substituted for S £
multipoint calibrations in 4.1.1.1.

1. GMPS must have been analyzed against SRM cylinder gases
as described in 4.1.1 and 4.1.2 within 30 days of their use for
cylinder gas analysis. It is preferred that GMPS be analyzed on
the days that instrument multipoint calibrations are performed.

2. GMPS must not have changed in concentration by more
than 1% per month (average) for the 3-month period prior to their
use for cylinder gas analysis.
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4.1.4 Verification of Cvlinder Gzs Stabilitvy - The stability of

i
yeactiva gases (including cviinder gas of sulfur dioxide, mnitric
Yz verified refore use. tha

c
2l Y e < et wls ~Aar = i veritierdr by performs a soennad
stebiliiy of each cyl-nZer gzs 1s rifsel by perf bm-"g ceond

r Gases «~ Reanalysis of reactive

Cylinder czses use

a
frecquently +thzn everv £ mernths. Reanalysis

v ¥ cf diluent gases (o2
and co, ) by the cas manuiacturer or user rust be perforned avory
12 mo“;. Ircm the iazst amalysis cdate Ly the procedure in £.2.2.
4~1 6 liinimum Crliandsr Pressure - e cvlindsr gz F

regulator.

4.1.7 Cylirder Label and Anzlveis Reoert - Each gas cylinde
a

shipped by a gas manufzcturer to user must ccniain the ‘ollow-

ing minimum traceabil

[WR
F
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icn on a guirmed lzx21 affixed to
the cylinder wall and/or a tag attached to the c¢. . inder valve:
1. Cylinder nusxber

2. Mean concentratica of cylinder gas, rrm or mol¥% (on

b
last analysis date)
3. Balance cas uced -

4. Last analvsis date

5. Expiration date (six months after the last analysis
date for reactive gases and 12 months for diluent gases).

In addition, a written analysis report should be prepared
which certifies that the cylinder gas has been analyzed according

to this protocol. The analysis report should contain the follow-
ing 1nformat10n. ) )

1. Cylinder number

P
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2. :2an concezatration of cylinder gas, ppm or moly (c-
last anzlysis Gdate)

3. Replicate anziyeis dota -

4. Tzlanos gas used

5. XZE, SR numbers us i

three years.

T e - = - S < q
4.2 Pericrmznce Zuitit DProcran

With vthe Zgpitistien and use of this traceability protocol,
the U.S. Exwvircnmantal Frotection Agency will initiste a national

performence audit progran of cyriindar gas prepared hy this protce-
[ =]

N Q- - Ky | 4 % = . “ - 1
col. CyliinZsr gos prerared icllewing the protccsl «will be cl-

teined dirsctiy or Indirectly by the U.5. Enviromiesnial ZFrovcc-
tion Agency ané znalrvrzed in its laboratory for sccuracy cemparad
ed ccncentration.

1. Recuiremsnts for Submit*al of Implemsntation P
Standards for New Stationarv Scurces =~ En ]
toring. Federal Register 40, Numbexr 19
1875, pages 4£6240-4€270.

2. Part 60 ~ Standards of Performance for New Stationz
Sources - Emission ionitoring Requirements and R
sions to Performance Testing liesthods, Federal ! T
40, Xumber 2456, DIizcember 22, 1875, pages 5%20% eand
54205.

~

Sources =~ Primary Copper, zinc and Lead Smelters,
Federal Register 40, Number 10, January 15, 1976, pages
2332-2341.

3. Part €D - Stzndards of Performance for zw Stationary
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* 532 Rrennnce Tima Tret Neqenddiors
Al a mimnaen, catn fespaace bime lest
shull provice a check of e entire
sample Lansport line (of aplcable). eny
sample cendiioming vgupna.ent (if
eppheable). the pelluteat analyrer, and
the dnta recarder. For in-situ syelems,
perfor the respouse lime check by
intruducing the caltn ncizes st the
Sa'lp(‘l""l’fﬂ"e'.lu, asich or by
intraduciry the c:l.':“" on h.s col s Lr
fllerseten ap .ucpr
poilutant ansivzer.
Joonitors, 1"‘rc~uce &

Girels D FES
al the Hr.p.n prc. e ir'r-: inthostach or

et the point of cornecticn between the
rigid sa: -...n prob‘. end the sampie
transpcrt line. Ii en extraclive anaiy zcr
is LSCd 1o monitor the cfficent fro cre
than cne source, potiorm the .'cs.,c.'\z..
time les! [or eech samplo interface.

To bc-ﬂn- the response time iest,
inlroduce zoro gas {or zero ce.li orfiiter)
into tLe conu::..'ou moni ot hen the
sysicm oulput }.as tebilzea, switch 1

[ilue !a'.c' wait un Wil

maaitor :he s.ac- el
sh-s'e velue” nds oe

s.a.}. c.. ..gr = '<..=a.-:

cqunnlcz'! 10 i
percent c‘. £nen \.a...c for 3 szconds o7 §
pereent ol measured average
concentration for 2 minuies. Repeat the
entire procc-d\.-e :h ce times. ?e ord the
resulls of cach teston a ¢ sheet
{example is shown in Vigure 2-3).
Determine the means of the upsc
dowrscale reeponse times vsing
Equation 2-1. Feport the slower time &5
the syslem response time.

€.3.3 Field Test for Zesro Drift and
Calibration Drifl. Perform the z2ro and
czlibratign diift tesis for each polivtant
analyvzer end data recosder 1n 1ne
continuous monitesine svstean.

0.3.3.1 Two-hour 2l Introduce
con sc.x..iuf_\ 2eIo 2au {0 2ero ceil or
filter) and Lagh-level culibrztion gas {or
gas cell or .:.le.) @1 2-hour intervals unlil
15 sets (before and afier) of data are
obtainced. Do not make any zero or
calibration zdjustments durmg this time
urless ctherwise prescribed by the
manulacturer. Delermine and record the
amount kil l‘\c culput had drifted from
the recorder zero and high-level value
on a data sheel (cxamplo is shown in
Figure 2-G). The 2-hour periods over
which the measurements are conducted
need not be consecutive, but must not
overlup. Calculate the zero and
calibralion dnfts for cach set, Then

:ﬁ?‘

cale and

calcelate the mean, confidence interval,
a"d zero and calibration dafis (2-hour)
sin2 Equaetions 2-1, 2-2, 2nd 2-3. In
F'-uano.. 2-3. use the spen valee for RV,
53.32 Twoeniy-Four Hour Drift. In
s2dition 1o the 2-bour drilt tists, rerform
a series of srven 29-Rour ¢l lests £
foilows: At itho horinning of euth 25.
0' 1.'".0 manitor, using

e

[,'\ (3 ‘.tw

vatue, Al Gae end of .~e 235k o.:. paned,
inwroduce conseg

celior ...lc.] ez

ration
) da rclmzke
D...t.u .ne
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